Interaction of sweet proteins with their receptor. A conformational study of peptides corresponding to loops of brazzein, monellin and thaumatin.
The mechanism of interaction of sweet proteins with the T1R2-T1R3 sweet taste receptor has not yet been elucidated. Low molecular mass sweeteners and sweet proteins interact with the same receptor, the human T1R2-T1R3 receptor. The presence on the surface of the proteins of "sweet fingers", i.e. protruding features with chemical groups similar to those of low molecular mass sweeteners that can probe the active site of the receptor, would be consistent with a single mechanism for the two classes of compounds. We have synthesized three cyclic peptides corresponding to the best potential "sweet fingers" of brazzein, monellin and thaumatin, the sweet proteins whose structures are well characterized. NMR data show that all three peptides have a clear tendency, in aqueous solution, to assume hairpin conformations consistent with the conformation of the same sequences in the parent proteins. The peptide corresponding to the only possible loop of brazzein, c[CFYDEKRNLQC(37-47)], exists in solution in a well ordered hairpin conformation very similar to that of the same sequence in the parent protein. However, none of the peptides has a sweet taste. This finding strongly suggests that sweet proteins recognize a binding site different from the one that binds small molecular mass sweeteners. The data of the present work support an alternative mechanism of interaction, the "wedge model", recently proposed for sweet proteins [Temussi, P. A. (2002) FEBS Lett.526, 1-3.].